Introduction {#sec1-1}
============

Controversy about the effect of labor analgesia on labor outcome is perhaps the oldest in the history of obstetric anesthesia, yet the provision of effective analgesia is one of the key components of active management of labor and its use is recommended in the labor management protocol.\[[@ref1]\]

Despite epidural analgesia (EA) being the most effective method of pain relief,\[[@ref2]\] there is a concern based on older studies that women who have labor epidural (LE) are more prone to cesarean section (CS).\[[@ref3][@ref4]\] However, Cochrane review of 2005, compared epidural with non-epidural or no analgesia; supports LE, in not having a significant effect on CS rates.\[[@ref5]\] Neuraxial labor analgesia is not a generic procedure; therefore, its initiation and maintenance can vary among providers, institutions and countries, which may give variable results relating to its effect on CS rate.

Besides providing effective pain relief, LE can also be used to provide surgical anesthesia, if the need for CS arises during the course of labor. Switching to general anesthesia (GA) and failure to use LE for surgical anesthesia during CS is considered a failure of regional anesthesia (RA).\[[@ref6]\] The Royal College of Anesthetists has published the best practice guidelines for providing anesthesia for CS,\[[@ref7][@ref8]\] which states that an acceptable rate of GA in parturient receiving LE should not be \>3%. Results from our part of the world showed a high failure rate of 20% to use functioning LE for surgical anesthesia in CS grade 1-3.\[[@ref9]\]

An understanding of the risk factors for failed conversion of LE to surgical anesthesia can help in identification and rectification of the causes of this failure. This in turn could help to design strategies to increase the success rate for conversion of labor analgesia to anesthesia, which would improve patient safety and quality of care.

Much of the existing data on the rate of CS in patients receiving LE, and the data on the failed conversion of LE for CS anesthesia comes from developed countries.\[[@ref2][@ref10]\] Diversity in patient populations and anesthesia practices of different countries tend to challenge these comparisons. It is important to review data from developing countries to review the intervention rates for obstetric patients receiving LE.

Therefore the objective of this observational study is to observe if there is an increased incidence of CS/assisted delivery (increase rate of forceps/vacuum) in patients receiving LE in a hospital setting of a developing country. Further, an analysis of the risk factors for failed conversion of LE for surgical anesthesia was done, if these patients required CS during the course of their labor.

Material and Methods {#sec1-2}
====================

A prospective observational study of 18 months from January 2012 to June 2013 was conducted. All patients who had delivered in the labor room during the study period were included. As this was an observational study and did not require patient interaction or use of patient identification, exemption from the hospital ethics committee was taken and consent was not obtained from any individual patient.

A predesigned proforma was used for data collection by one of the investigators who visited the labor room every day and filled the proforma for all patients who had delivered in the labor room suite. The data were obtained from the patients' file, LE and operating room record form.

The data for patients who had not received epidural but delivered during the study period included; demographics, parity and mode of delivery. Data for patients receiving LE, included demographics, parity, history of previous CS, cervical dilation at the time of the epidural catheter, the vertebral level of epidural insertion, length of catheter inside the epidural space, local anesthetic volume and concentration used for epidural bolus and maintenance, and pain scores during labor. Effectiveness was assessed by numerical rating scores for every hour, number of break through pains and rescue doses mentioned in the LE record form. In addition if there was requirement of maneuvers like re-insertion of epidural or catheter manipulation mentioned in LE record form, it was recorded in our predesigned proforma as an indication of inadequate pain requiring these maneuvers. All these variables are already incorporated in the hospital LE record form and mandatory from the hospital quality assurance to be filled by the primary anesthesiologist performing LE.

The mode of delivery like normal vaginal delivery, assisted (forceps or vacuum) and CS was entered in the proforma. If CS was the mode of delivery, then an indication of CS, techniques of anesthesia like GA or extension of LE and whether the anesthesiologist providing anesthesia for CS was an obstetric anesthesiologist or non-obstetric anesthesiologist was noted. Further details like local anesthetic used for loading epidural, its concentration and volume and whether top up was given in the operating room or labor room was noted down. If GA was given, then reasons like the urgency of CS, failed epidural or patient preference was noted down. All this information is routinely available in the anesthesia record form. In our hospital set up there is a dedicated team of anesthesiologist who performs obstetric cases, however, at times when they are already involved and CS needs to be done on an urgent basis, anesthesiologist who does not perform obstetric cases on a routine basis is involved in anesthetizing these patients.

All statistical analysis was performed using Statistical Packages for Social Science version 19 (SPSS Inc., Chicago, IL, USA). The normality of the quantitative data was checked by Kolmogorov--Smirnov test. The mean and standard deviation were estimated and analyzed by the analysis of variance as well as the Bonferroni test was used for *Post-hoc* multiple compaction between groups. Proportion and percentage were computed for qualitative observation and analysed by the Chi-square test. A *P* ≤ 0.05 was considered to be significant.

Results {#sec1-3}
=======

During the study period from 1^st^ January 2012 to 30^th^ June 2013, total numbers of deliveries performed in our hospital were 4694, with an epidural rate of 13.4% (629/4694) as shown in [Figure 1](#F1){ref-type="fig"}. No significant difference (*P* = 0.06) was observed in the rate of CS among women with or without LE (28% \[*n* = 176/629\] vs. 31.7% \[*n* = 1289/4065\]), however a statistically significant difference (*P* \< 0.01) was observed in the rate of assisted delivery in patients receiving LE when compared to those delivering without it (8.7% \[*n* = 55/629\] vs. *n* = 3.7% \[154/4065\]).

![Flow diagram of management of total deliveries (*n* = 4697) with or without labor epidural analgesia](JOACP-31-535-g001){#F1}

On analyzing the effect of parity on the mode of delivery in patients not receiving LE; there were 21.8% (*n* = 888/4065) primiparous women, who had CS as the mode of delivery compared to 9.8% (401/4065) multiparous women. There were 2.4% (98/4065) primiparous women who required assisted vaginal delivery (AVD) compared to 1.3% (56/4065) multiparous women needing assistance in the form of forceps and vacuum for their delivery.

In patients who received LE, the effects of the factors like demographics, parity and history of previous CS on the mode of delivery is shown in [Table 1](#T1){ref-type="table"}. A statistically significant difference was observed in the CS and AVD rate between multiparous and primiparous women.

###### 

Effect of demographic, parity and history of previous CS in patients with labor epidural on different mode of delivery (*n* = 629)

![](JOACP-31-535-g002)

The effect of factors like cervical dilation at the time of LE institution, vertebral level of insertion, length of LE catheter, visual analogue score (VAS), the number of rescue doses and maneuvers like re-insertion and readjustment of an epidural catheter on a different mode of deliveries among patients with LE is shown in [Table 2](#T2){ref-type="table"}. Patients having a VAS of \>3 during labor were found to have a significantly higher CS rate (*P* \<0.05) \[[Table 2](#T2){ref-type="table"}\].

All patients with LE received bupivacaine for loading and maintenance of the LE. While analyzing the concentration of bupivacaine used for loading LE, two concentrations of bupivacaine (0.125% or 0.25%) were used. In 77.2% (*n* = 486/629) of patients, bupivacaine in the concentration of 0.125% was used compared with 0.25% bupivacaine in 22.7% (*n* = 143/629) patients. Out of 176 CS performed in patients with LE, the CS rate among patients receiving a loading dose of 0.125% bupivacaine was 49.4% (*n* = 87/176) as compared to 50.5% (89/176) receiving the bolus dose of 0.25% bupivacaine. Among the 453 vaginal delivery in patients with LE, 6.8% (31/453) requiring AVD received the loading dose of 0.125% bupivacaine as compared to 5.29% (24/453) who received loading dose of 0.25% bupivacaine. For the maintenance of epidural the standard solution was made in the pharmacy in the concentration of 0.1% bupivacaine with 2 μm of fentanyl per milliliters and it was used in all the patients in the volume range of 8-12 ml.

###### 

Effect of cervical dilatation, characteristics of labor epidural and duration of labor epidural on the mode of delivery in patients receiving labor epidural (*n* = 629)

![](JOACP-31-535-g003)

Out of 176 patients with LE requiring CS during the course of labor, 52% (93/176) were done with the extension of LE and 47.1% (83/176) patients were done under GA. Nonobstetric anesthesiologists were involved in 59% (49/83) of cases where GA was used as a technique of anesthesia in patients already having LE.

In 6.8% (12/176) patients, an attempt was made to extend LE, but there was a failure to achieve surgical anesthesia. Therefore they were converted to GA. In these failed LE extension cases, no significant difference was found from 52% cases (93/176) where surgery was done with LE extension in terms of the number of rescue boluses, length of the catheter, loading a dose in the operating room or labor room and whether the anesthesia was given by an obstetric anesthesiologist or nonobstetric anesthesiologist \[[Table 3](#T3){ref-type="table"}\].

###### 

Comparison of characteristic between failed and successful epidural in patients with CS

![](JOACP-31-535-g004)

There were 40.3% (71/176) patients with LE, where GA was given without any attempt to extend LE for surgical anesthesia due to reasons like emergency CS in 28.4% (50/176), patient preference in 6.8% (12/176) and inadequate analgesia during labor in 5.1% (9/176) of patients. Among 50 patients labeled as emergency CS, 42% (21/50) belonged to the category I and II and 58% (29/50) belonged to category III class of emergency CS. A statistically significant association (*P* \< 0.001) was observed in patients having VAS \>3 during labor and GA as the technique of anesthesia for CS \[[Table 4](#T4){ref-type="table"}\].

###### 

Effect of factors on the technique of anesthesia for patients requiring CS (*n* = 176)

![](JOACP-31-535-g005)

When analyzing the local anesthetic solution for loading the LE for CS, it was observed that there was a use of a combination of xylocaine with bupivacaine in all patients. Variable concentration of xylocaine either 1% or 2% and bupivacaine 0.25% or 0.5% in variable combination was used in a volume ranging from 12 to 20 ml. In 9 out of 12 patients, where the extension of LE failed to produce surgical anesthesia, bupivacaine in the concentration of 0.25% was used initially in the dose of 10 ml, followed by xylocaine (1%) in the volume range of 5-10 ml.

Discussion {#sec1-4}
==========

In this observational study, no significant difference was found in the rate of CS among patients with or without epidural (28% vs. 31.7%). These results extend those reported in literature from randomized controlled trials, systematic reviews, Cochrane reviews and impact studies.\[[@ref11][@ref12][@ref13][@ref14][@ref15]\] The findings from a Cochrane review of 2011, has shown an increased risk of CS for fetal distress, (relative risks \[RR\] 1.43, 95% confidence interval \[CI\]: 1.03-1.97, 11 trials, 4816 women) but there was no evidence of a significant difference in the overall risk of CS (RR: 1.10, 95%CI: 0.97-1.25, 27 trials, 8417 women).\[[@ref16]\] A meta-analysis using data from 9 impact studies (*n* = 37753) concluded that the rate of CS and operative vaginal deliveries did not change during a period of low to high epidural analgesia rates, with a mean change in the CS rate of −0.67% (CI = −2.0-0.74%).\[[@ref16]\]

During the study period, the rate of assisted delivery either in the form of forceps or vacuum was significantly increased (*P* \< 0.01) in patients receiving LE as compared to those not receiving LE, which is more or less consistent with those quoted in the literature. Sharma *et al*., in a randomized controlled trial found the rate of instrumental delivery was 3% in patients receiving opioid as compared to 12% in the epidural group.\[[@ref14]\] Similar finding was observed in the more recent Cochrane review of 2011, indicating an increased risk of assisted vaginal birth (RR: 1.42, 95%CI: 1.28-1.57, 23 trials, 7935 women) and a longer second stage of labor with EA (MD 13.66 min, 95% CI 6.67 to 20.66, 13 trials, 4233 women).\[[@ref16]\]

Studies showing an increase in the rate of instrument-assisted vaginal deliveries with epidural analgesia have shown a wide variability in practices between obstetricians and hospitals.\[[@ref17]\] This increase has been attributed to the ease of instrumentation in a patient with relaxed pelvic muscles as also better resident teaching in such patients.\[[@ref11]\]

Investigators have identified many characteristics of patients requesting LE that independently predict higher CS or nonspontaneous labor.\[[@ref18]\] In this study, we observed a significantly higher rate of primiparas when compared with multiparas (81% vs. 18%) requesting for LE and these two groups differ significantly in their risk of CS.\[[@ref19]\] A higher percentage of primiparous patient compared to multiparous women had CS both in the epidural group (24.4% vs. 3.4%) and in the non-epidural group (21.8% vs. 9.8%) was found. Floberg *et al*. used radiographic pelvimetry to demonstrate that women requesting epidural analgesia have smaller pelvic outlets, an obvious risk factor for operative delivery.\[[@ref20]\] In a case-controlled study,\[[@ref21]\] the CS rate was 15% in primigravida, and 1% in multigravida which indicates good clinical practice, but RR: 15; and OR: 17 were statistically significant. In addition, primiparous women had the longest and the most gradual labor curve when compared with multiparous women. Primiparas may start the active phase after 5 cm of cervical dilation\[[@ref22]\] and there is no upper limit for the length of the latent phase.\[[@ref22]\] Primipara have been found to be associated with a higher risk of dystocia compared with the multipara.\[[@ref23]\]

One important and often overlooked characteristic in women choosing LE is an increased pain during labor, which itself is a marker for the CS risk. In this study, we have seen a significant association between patients with LE having VAS \>3 during labor and rate of CS. Literature has also quoted high rate of CS in patients with increased breakthrough pain during labor and rate of CS.\[[@ref24][@ref25]\] Dysfunctional labor, large fetuses and malpositioned fetuses may increase labor pain and are associated with higher risk for CS.\[[@ref18]\]

Another factor considered in this study was to assess the failure of conversion of LE for CS anesthesia. A 47 % failure rate was observed, where GA was used for providing anesthesia for CS in patients having an indwelling LE catheter. There were 12 (6.8%) cases where epidural catheter extension failed to achieve surgical anesthesia and GA was used. A statistically significant difference was found in the pain scores between patients receiving GA or RA for CS, indicating the fact that the extension of epidural was not attempted in patients having high VAS during labor, which is consistent with the previous studies.\[[@ref26][@ref27]\] Increased pain with an epidural in place should prompt the provider to evaluate the patient. Lee reported that 21 of 1025 catheters were replaced intrapartum before CS delivery; all catheters replaced were successfully converted to CS anesthesia.\[[@ref28]\]

One significant finding of this study was the use of GA without attempting to extend the epidural for surgical anesthesia in 71 (40.3%) cases. Among the reasons for not utilizing LE, 50 (28.4%) patients were labeled as having emergency CS. Previously, authors have described the use of GA with no attempt made to convert epidural analgesia to anesthesia due to the urgency of CS.\[[@ref26][@ref27][@ref29][@ref30]\] This management may originate from the perception that it takes a longer time to convert epidural analgesia to anesthesia than to induce the patient with GA.

The recent "saving mothers' lives" report emphasizes the importance of the fast speed of block onset after an epidural top-up in a certain situation.\[[@ref31]\] One of the deaths was due to inability to ventilate the lungs during GA for a category 1 CS. This woman had a functional epidural, but the anesthesiologist did not top-up because of the perceived delay in achieving surgical readiness. However, taking into consideration the recommended times for decision to delivery interval of various categories of CS, which is \<75 min for category 3 and \<30 min for category 1 emergency CS,\[[@ref32]\] there is sufficient time to load a satisfactory LE for surgical anesthesia.\[[@ref29]\] In an audit by Popham of 444 category 1 CS, the time from decision to delivery for GA (17 + 6 min) was not significantly different than the time for an epidural conversion (19 + 9 min).\[[@ref33]\]

In a meta-analysis by Hillyard, the solution that offered the fastest onset for LE conversion was 2% lidocaine with epinephrine.\[[@ref10]\] This study observed more failure rate, when 0.25% bupivacaine was followed by lidocaine, indicating that the correct use of local anesthetic in the right concentration does affect the success of epidural.

More nonobstetric anesthesiologists were involved in cases where the functional LE was not attempted for conversion to surgical anesthesia. Previous studies and meta-analysis have found a high rate of the failed conversion with general anesthesiologist.\[[@ref26][@ref27]\] The reason reported in literature is more awareness among obstetric anesthesiologist regarding the quality of LE analgesia, may be more likely to replace dysfunctional catheters before CS, and may use other maneuvers to avoid GA, such as manipulating the epidural catheter before drug administration, or performing another neuraxial technique. Riley reported that obstetric anesthesiologist had more success than the general anesthesiologist in conversion; he postulated that the former may be more likely to allow time for the development of an appropriate sensory level rather than opting for early use of GA.\[[@ref27]\] Further, obstetric anesthesiologist may be able to capitalize on the familiarity with their obstetric colleagues to determine the urgency of delivery.\[[@ref34]\]

The findings of the study are limited by a number of considerations. First, the data was taken from file notes one day after delivery. Second, while calculating the data on mode of delivery for patients without epidural, use of alternative analgesia was not taken into account which although not the study objective, but could have reflected on the effect of analgesia for patients delivering without EA. Third, the quality of surgical anesthesia and the need for supplemental analgesia for patients done with an extension of LE was not included. Fourth the results on an individual level provider were not analyzed.

Hence, it is concluded that there is no effect of LE on the rate of CS; however, the rate of instrumental vaginal delivery was doubled in our unit which is in accordance with the reported literature. Furthermore, a high rate of failure was found to convert LE for surgical anesthesia and factors associated with it were urgency of CS, inadequate pain relief during labor and non- obstetric anesthesiologist.

Therefore, it is recommended to improve awareness among patients regarding the use of epidural analgesia and remove the misconception that LE increases the rate of CS; however, they should be informed about the possible risk of AVD. There is a need of communication between obstetrician, nurses and anesthesiologist for patients at high risk of CS. The obstetric anesthesiologist should ideally be involved in the management of these patients to replace or manipulate the epidural catheter not providing adequate analgesia. Use of correct local anesthetic incorrect concentration is very important for the success of surgical anesthesia. The top up can be given in the labor room provided adequate provision is made regarding the remote risk of high block and weighing it with the balanced risk of complications resulting from emergency GA.
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